tients (8%) reported having EOL discussions with their nephrologists and the majority had no advance directives. In multivariable analyses, Blacks were more likely to have not communicated EOL preferences (adjusted OR 2.70, 95% CI 1.08-6.76) and more likely to prefer life-extending treatments (adjusted OR 3.06, 95% CI 1.23-7.60) versus Whites. Conclusions: As Black and White patients with advanced CKD differ in areas of EOL communication, preferences, and hospice knowledge, future efforts should aim to improve patient understanding and promote informed decisionmaking.
stance, many who choose dialysis also receive other lifesustaining treatments such as cardiopulmonary resuscitation and mechanical ventilation despite a poor likelihood of survival [3] [4] [5] . As communication about care desired at the EOL is one of the best ways for people to preserve their wishes, early goals of care discussions are especially salient in this population [6] [7] [8] [9] .
Previous literature on EOL conversations and preferences for care among patients with CKD has largely been limited to patients on maintenance HD [6, [10] [11] [12] . Despite national guidelines and initiatives to improve EOL care for nephrology patients, recent studies have demonstrated that patients infrequently engage in prognostic and EOL discussions with their nephrologists [6, 7, 13] . Furthermore, studies of advance care planning (ACP), defined as the process where individuals plan ahead for care desired if they were to become incapacitated, and patients with kidney disease have been conducted almost exclusively among White patients [6, [14] [15] [16] . Several disciplines of healthcare have demonstrated how minority racial-ethnic groups typically experience less access to palliative care services, receive more life-sustaining therapies and are less likely to use hospice during the final months of life compared to other racial-ethnic groups [17] [18] [19] [20] [21] . While poor education, spirituality, and trust of the healthcare system are likely to contribute to disparities in patterns of care at the EOL, such relationships have not been evaluated in CKD patients [21, 22] . In this study we sought to explore whether racial variability exists with regards to EOL communication, care preferences, and ACP among patients with advanced CKD prior to initiation of dialysis.
Methods

Setting and Study Participants
We performed a cross-sectional study between August 2013 and February 2015 among patients with stage IV or V CKD (as defined by the Modified Diet in Renal Diseases [23] estimation of GFR <30 ml/min/1.73 m 2 ). Patients were recruited from outpatient nephrology clinics associated with 2 academic centers in Boston, Massachusetts. Eligibility included age 45 or older, Englishspeaking and self-report of Black or White race. Patients were excluded if they had a known history of dementia or were found to have severe cognitive deficit (as determined by 8 or more errors on the Short Portable Mental Status Questionnaire) [24] . Patients were also excluded if they were listed for kidney transplantation as the illness trajectory and prognoses for such patients differs significantly from those without this treatment option. The Institutional Review Boards at Partner's Healthcare and Boston Medical Center approved this study.
Data Collection
All study personnel underwent training in conducting structured patient interviews using study questionnaires. All interviews were performed in a quiet and private room in the outpatient clinic at a scheduled routine visit. Patient demographic information including age, gender, race, ethnicity, formal level of education, annual income, and health insurance status were ascertained through study questionnaires. We reviewed electronic medical records (EMRs) for comorbid conditions and the Charlson Comorbidity Index (CCI) score was calculated [25] .
Outcomes
The primary outcome was prior EOL communication with any providers (yes vs. no). Additional outcomes included, EOL communication with nephrologists (yes vs. no), EOL communication with family members or friends (yes vs. no), ACP (possession of healthcare proxy (HCP) and Do-Not-Rescusitate (DNR) forms or living wills; yes vs. no) and EOL preferences. As previously done in research investigating EOL care in seriously ill patients [26] , we ascertained EOL preference for resuscitation (yes vs. no) as well as life-extending care (comfort vs. life-extending) and site of death (hospital vs. home) at the EOL. Using the outpatient EMR, we verified whether DNR orders, living wills, and HCP forms had been completed for all patients. For patients who had evidence of these forms in the EMR, they were given credit for having such documentation even if this had not been reported. For any missing information in the EMR, we deferred to the patient's response as confirmation.
We collected secondary outcomes including spiritual/religious beliefs, cultural beliefs, and distrust of healthcare providers and their influence on EOL preferences using single-item measures (yes vs. no) during patient interviews. In addition, hospice knowledge was determined by content analysis of an open-ended, follow-up item for participants who had heard of the term 'hospice' ('since you have heard of hospice, what does this mean to you in your own words?'). Three members of the study staff subsequently and independently categorized responses into 'poor knowledge', 'partial knowledge', or 'good knowledge' [27] . The third study staff member was also used to adjudicate any disagreements in categorization.
Statistical Analyses
Descriptive participant characteristics are presented using proportions for categorical means and standard deviations (SDs) for continuous variables. We tabulated the proportions of participants who had a history of EOL discussion with their healthcare providers/families, preference for resuscitation, EOL care and site of care, and possession of HCP form, DNR order or living will. We also ascertained whether culture, religion/spirituality and distrust of healthcare providers had an impact on preferences. Hospice knowledge response categories were dichotomized into poor or partial knowledge versus good knowledge.
We used univariate logistic regression analysis to identify statistically significant racial differences in EOL preferences and communication. Models were examined for each of 5 outcomes, where statistically significant racial differences existed in univariate analysis including: (1) 48 graphic variables, hospice knowledge, and study site with race were tested using the variance inflation factor. Multivariable logistic regression analyses were then performed to identify significant predictors of each of the 5 outcomes. As the distribution of elderly patients differed among racial groups, we stratified the final analyses by age (<65 vs. ≥ 65 years). In addition, we stratified the final analysis of hospice knowledge by the level of education. All analyses were performed using SAS version 9.2 (SAS Institute Inc., Cary, N.C., USA). Statistical significance was determined by p values <0.05.
Results
Patient Characteristics
A total of 268 patients were approached for study enrollment. Fifty-four patients were ineligible, 61 patients declined participation, and one patient stopped the study early ( fig. 1 ). Among 57% of patients who enrolled and completed the study, 41% were Black. Black patients were younger compared to White patients with a mean age ± SD of 66 ± 11 vs. 70 ± 10 (p = 0.01; table 1 ). A higher proportion of Black patients had an annual income <$30,000 and a lower level of education attainment (both p < 0.01). There was no significant difference in mean CCI score between the 2 racial groups.
Hospice Knowledge
All White patients (n = 89) and 75% of Black patients (n = 47) reported that they had heard of 'hospice' and responded to the query about the meaning of hospice. Examples of these patients' verbatim descriptions of the meaning of hospice are listed in table 2 . We determined 17% (8/47) of Black patients' and 61% (54/89) of White patients' responses as exhibiting good knowledge of hospice (p < 0.01). In addition, when stratified by level of education, we observed that among those who graduated from a high school (n = 128), racial differences persisted (p < 0.01), but these differences were not significant among those who had not graduated from a high school (n = 24, p = 0.42).
Previous EOL Communication
Overall, 77% percent of patients reported never having a prior EOL discussion with any healthcare provider ( table 1 ). Specifically, 92% of patients reported never having such conversations with a nephrologist. Significantly more Black patients reported not having discussions about EOL preferences with their family members or friends compared to White patients (54 vs. 27%, p = 0.01; table 1 ). After adjusting for age, education, income, study site, CCI score and hospice knowledge, Black patients were still more likely to not communicate EOL preferences with family members and friends (adjusted OR 2.70, 95% CI 1.08-6.76; table 3 ) compared to White patients.
Advance Care Planning
Two patients reported that they did not have a living will and 14 patients reported having no HCP despite record of these documents in the EMR. There were no differences in patient characteristics between those with and without EMR evidence of ACP documentation. A higher proportion of Black patients reported that they had not completed DNR orders or living wills and had no evidence of such documentation in the EMR compared to White patients (78 vs. 62%, p = 0.04; table 1 ). More Black patients also had not completed HCP forms and had no evidence of such documentation in the EMR compared to White patients (50 vs. 30%, p = 0.01). In adjusted analyses, there were no significant racial differences.
EOL Care Preferences
A total of 89% of patients preferred to be resuscitated and there was no difference in this preference between Blacks and Whites. At the same time, a higher proportion of Black patients preferred to extend life as opposed to focusing on comfort care compared to White patients (56 vs. 25%, p < 0.01; There were no significant racial differences with regards to the influence of religious/spiritual beliefs, cultural beliefs, and distrust of healthcare providers on preferences for care at the EOL (not displayed).
Discussion
Among patients with advanced CKD not yet on dialysis, few patients reported having discussions about EOL preferences and many had not completed any form of ACP. Black patients were less likely to understand the meaning of hospice compared to White patients. Furthermore, independent of age, education, income, comorbidities, study site and hospice knowledge, Black patients were less likely to communicate EOL preferences with family members and more likely to desire treatment intended to extend life if they were to become critically ill compared to White patients. In particular, younger Black patients were more likely to prefer life-extending care compared to younger White patients.
Our study confirms very low rates of ACP and EOL discussions for patients with CKD with their nephrologists and their other healthcare providers. Davison [7] showed that 44% of CKD patients had completed a healthcare proxy or enduring power of attorney and 38% reported having a personal directive; however, most of this cohort had already begun dialysis and was almost exclusively White. Furthermore, despite patients feeling somewhat comfortable discussing EOL issues with family members and healthcare providers, only 33% had spoken with family member/healthcare proxies and 10% had spoken with nephrologists within the past year about EOL issues. Our findings build upon this knowledge by enrolling a mixed race cohort of patients who had not yet begun dialysis, and by identifying the fact that Black patients in our study were less likely to communicate EOL preferences with their families and more likely to prefer life-extending treatment at the EOL compared to White patients. Factors such as lack of awareness of illness trajectory and prognosis in addition to unrealistic expectations of health statuses likely contribute to poor communication between patients with kidney disease and their families [28, 29] . For example, a recent randomized controlled trial of a communication intervention geared specifically toward Black patients with ESRD and their surrogates was particularly effective in improving patient-surrogate congruence and decisional confidence in goals of care [30] . This approach elucidated the complex relationships of health awareness and subsequent emotional burden that often occurs within families. As medical decision-making at the EOL for seriously ill patients can be difficult to predict and lead to traumatic experiences for patients' families and healthcare providers, the promotion of clear prognostic and ACP communication early in the course of CKD becomes a key strategy for improving delivery of EOL care while simultaneously reducing racial disparities [31] [32] [33] .
Differences in EOL treatment preferences and practice patterns between different racial and ethnic groups have been confirmed across several disciplines of healthcare [34] [35] [36] [37] . Such differences are inherently a problem if they are driven by misinformation. Fewer Black patients understood the meaning of hospice compared to White patients. Our data also demonstrated the important inter- play between hospice knowledge, racial differences, and EOL preferences -a notion that could contribute to subsequent discrepant hospice utilization at the EOL [34, 38] . Through treatment of emotional and physical symptoms, hospice care has been proven to significantly improve the transition to death for patients and their families. Less understanding of the benefits of hospice has been associated with more aggressive care at EOL and a lower quality of death [31] . Educational programs for CKD patients and their families have the potential to promote more informed decision-making regarding treatment options at the EOL, better satisfaction with care, and decreased disparities [15] . We did not find substantial racial differences with regards to all aspects of care desired at the EOL. In adjusted analyses, Blacks and Whites had similar likelihood of completing HCP forms, DNR forms or living wills, and preference for site of death. Differences in nephrology clinic practices as well as illness severity could impact completion of advance directives. For instance, despite national guidelines that recommend the incorporation of ACP into routine clinical practice [13] , none of the study sites had formal protocols for EOL communication or documentation. Factors such as education and income that remained significant predictors of certain EOL outcomes after adjustment may indeed represent social determinants of health that are fixed and unequal between the 2 races within the CKD population [39, 40] . Historically, similar socioeconomic factors have been linked to racial differences in CKD development and progression. Our findings reinforce the need for more awareness in this arena with regards to disparate EOL care. Black patients were also younger than White patients in this cohort and our analyses revealed that racial differences in the outcomes examined were isolated to the younger patients. These findings could reflect ACP efforts traditionally targeted toward frail and older patients and highlight the need for interventions that reach a broader patient population [2, 14, 41] .
Our study has some limitations. The study population was comprised of Black and White English-speaking patients from 2 academic centers in the Boston metro area. This makes it difficult to generalize the findings across a wide range of population. We did not verify the documentation of EOL discussions in the EMR as all patients enrolled in the study were cognitively intact without dementia. While it is possible that patients may have misunderstood or not remembered previous EOL discussions, it is unlikely that this phenomenon explained the racial differences we observed. Also, previous work has cited strong religious/spiritual beliefs, culture, and healthcare distrust as catalysts for differences in preferences and between Black and White patients [21] . However, our findings showed no significant racial differences among these factors. We did not collect data on specific religion affiliation and therefore could not determine any overarching themes that would affect EOL preferences or communication relating to this factor. Also, due to the limited diversity of our cohort, we were unable to determine the effect of ethnicity on outcomes. Future research is needed to understand the divergence of our findings from prior work on racial disparities in religion/ spiritual beliefs, culture, and healthcare distrust. While this may reflect limitations in the generalizability of our cohort, these observations may also reflect true changes that have transpired over time and/or the possibility that racial disparities in these factors may not be present among CKD patients or in general for patients who have had stable access to medical care (as has been the case in Massachusetts). Additionally, we explored the concept of hospice as a follow-up question only with patients who reported that they were familiar with the term. This could have potentially excluded patients who may have been knowledgeable about the concept despite unfamiliarity with the word hospice. Furthermore, sociocultural factors such as education level could have affected patients' likelihood of answering a question phrased as 'Have you heard of…?' with a 'yes' or 'no' response. Independent of actual understanding of the meaning of 'hospice', it might be harder for people with a higher level of education to say that they have never heard of this word. Another limitation relates to the cross-sectional study design, which blocks our ability to make stronger causal inferences.
Despite these limitations, as far as our knowledge goes, this study is the first to investigate and describe racial differences in EOL communication and preferences among pre-dialysis patients with CKD. In conclusion, EOL discussions with providers and the rate of ACP are very low for patients with CKD. Black patients are less likely to have had any EOL communication with their families and prefer more aggressive care at the EOL than White patients. At the same time, Black patients in our study have lower hospice knowledge compared to White patients. This may have a large influence on the racial disparities in EOL preferences we observe. These differences have important implications in designing research and clinical care interventions that improve patient understanding, promote better informed decision-making and reduce racial disparities for patients with advanced CKD.
